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IMPLANTS FOR THE USE IN THE TREATMENT OF ANEURYSMS 

5 

This application claims all Paris Convention Priority rights from Australian 
Provisional Patent Application No. PQ3028, filed 23 September 1999. 

Field of the Invention 

1 0 The present invention relates to an implant for the use in the treatment of 

aneurysmal disease, the implant providing support for an intraluminal graft whilst 
also enhancing thrombosis in the aneurysmal sac, cellular reaction to and infiltration 
into the intraluminal graft and fibrosis or similar hardening within the aneurysmal 
sac. 

15 

Background Art 

Conventional treatment of aneurysmal disease involves the introduction of a 
graft into a vessel with a view to bypassing the aneurysm. Grafts are typically 
introduced into the affected vessel through a distal (or proximal) and connecting 

20 vessel to that in which the device is to be used. For example, in cases where the 

graft is to be used to by-pass an aneurysm in the aorta the graft may be inserted in a 
catheter through the femoral artery. 

Once secured in place within the vessel, any flow of blood to the surrounding 
aneurysmal sac is prevented. There may, however, still be a substantial volume of 

25 blood present in the by-passed aneurysmal sac. This blood subsequently undergoes 
clotting by way of a natural process known as thrombosis. The contents of the 
aneurysmal sac subsequently undergo a further process known as fibrosis, which 
results in the hardening of the contents. In this way, the aneurysm starts to shrink 
and the cells surrounding the intraluminal graft start to adhere and infiltrate the 

30 intraluminal graft. The overall result is that the intraluminal graft is embedded in the 
surrounding tissue and thus further secured in place within the vessel. 
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The above described processes are natural processes which take time to 
occur and thus in the early stages of graft implantation, there is no additional support 
of the graft by the surrounding tissue. When it is considered that often a graft will 
dislodge during this early stage, it would be desirable to provide a means for 
5 additionally supporting the graft upon placement in a vessel whilst also stimulating 
and enhancing the natural process of thrombosis, fibrosis and cellular adhesion the 
graft. 

Disclosure of the Invention 

10 In a first aspect, the present invention provides an implant adapted to be 

inserted into a vessel of a patient suffering from aneurysmal disease, the implant 
being expandable such that when positioned within the vessel it substantially fills 
the aneurysmal disease, the implant being expandable such that when positioned 
within the vessel it substantially fills the aneurysmal sac of the vessel and having a 

1 5 surface, the surface being adapted to abut with an intraluminal graft inserted into the 
vessel. 

In one embodiment of the first aspect of the present invention, the implant 
includes a tubular wall surrounding an internal passage, the passage being adapted to 
receive an intraluminal graft inserted therein. 

20 in a second aspect, the present invention provides an intraluminal device 

adapted to be inserted into a vessel of a patient suffering from aneurysmal disease, 
the intraluminal device including a tubular graft body having a length and a first and 
at least second end and an implant disposed around at least a portion of the tubular 
body wherein when in situ, the implant expands to substantially fill the aneurysmal 

25 sac of the vessel in which the device is placed. 

In one embodiment of the second aspect of this invention, the implant is 
attached to a portion of the tubular graft body. 
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In a still further embodiment of the second aspect of this invention, the 
implant is attached to a portion of the tubular graft body. 

In a third aspect, the present invention provides a method for positioning an 
implant in a vessel of a patient suffering from aneurysmal disease, the implant 
5 having a tubular wall surrounding an internal passage, the method including the 
steps of introducing a catheter into the vessel, causing the implant to be moved 
through the catheter in a compressed state until it extends into the vessel from the 
proximal end of the catheter wherein when extended from the proximal end of the 
catheter, the implant moves from its compressed state to an expanded state within 
1 0 the vessel such that the implant expands to substantially fill the aneurysmal sac of 
the vessel in which it is disposed. 

In one embodiment, once the implant is in situ within the vessel, an 
intraluminal device is inserted into the vessel such that when in situ, the mtralurninal 
device is positioned internal the implant In preferred embodiments, the walls of the 
1 5 intraluminal device may be inserted into the vessel as a first step and the implant 
inserted thereafter such that the implant is positioned external the intraluminal 
device, the implant expanding to fill the aneurysmal sac within which it is disposed. 

In a fourth aspect, the present invention provides a method for positioning an 
intraluminal device within the vessel of a patient suffering from aneurysmal disease 
20 wherein the intraluminal graft body includes a tubular graft body having a length 
and a first and at least second end and an implant disposed around at least a portion 
of the wall of the tubular graft body, the method including the steps of introducing a 
catheter into the body, the method including the steps of introducing a catheter into 
the vessel, causing the mtralurninal device to be moved through the catheter in a 
25 vessel, causing the mtralurninal device to be moved through the catheter in a 
compressed state until it extends from the proximal end of the catheter wherein 
when extended from the proximal end of the catheter, the intraluminal device moves 
from its compressed state to an expanded state such that the implant expands to 
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substantiaUy fill the aneurysmal sac of the vessel in which the intraluminal device is 
disposed. 

In another embodiment of the invention, the material of the implant may be 
naturally resilient such that it will spring back into shape as soon as a compressive 

5 pressure has been removed. 

In a further embodiment, the implant may be formed from a foam or sponge 

material. 

In still a further embodiment, the implant is formed of a polymer sponge. 
In yet a further embodiment, the implant is formed of a naturally resilient 
10 material that has an expansion ratio of from 1.5:1 up to 50:1. 

In another embodiment, the implant may be made from a resorbable material 
such as a resorbable polymer or polycarbonate/polyurethane composite foam or 
sponge material. It may however be made entirely of a non-resoibable material. It 
may however be made entirely of non-resorbable material provided that it is bio- 
1 5 compatible and will not set up an inflammatory, or other, reaction in the patient. In 
one embodiment, the implant is made from polyurethane alone. 

In a further embodiment, the implant may be inflatable such that it is inserted 
in its deflated configuration. Once in situ within the vessel in which it is disposed, 
fluid may be pumped into the implant such that it takes on its inflated configuration. 
20 In another embodiment, the implant is made from an injectable material such 

as injectable foam. In this embodiment, the implant may have particular application 
in instances where an aneurysm has burst, In this case, the implant can be injected 
into the aneurysm such that it takes on the shape of the aneurysm before it burst. In 
a preferred form, the implant is made from a material adapted to harden when in situ 
25 within the vessel An intraluminal device may be inserted internal the implant and 
pushed through the hardening material. 
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In another embodiment, the implant may contain within its structure, metallic 
wire or wirefonns. In the case of non-resorbable tubular member these wires may 

be a permanent part of the implant 

In one embodiment of the invention these wires may be formed of Nitinol or 
5 another material that will change shape at the temperature of blood. In this way the 
wires could be designed to change shape such that when positioned within a vessel 
of a patient, the implant expands into and substantially fills an aneurysmal sac of a 

vessel within which it is disposed. 

In a further embodiment of the invention, the material of the implant may be 
1 0 pre-treated with a suitable bioactive, pharmacological or genetically active material 
to enhance aneurysmal thrombosis, cellular reaction and adhesion to the intraluminal 
graft fibrosis or hardening within the aneurysmal sac. 

In one embodiment, the material of the implant is a biodegradable polymer 

with thrombogenic properties. 

15 In a further embodiment of the present invention the implant may be used in 

the treatment of aortic aneurysms. In addition to treating aortic aneurysms the 
implant is also suitable for treating aneurysms of the femoral artery, the popliteal 
artery, the thoracic segment of the aorta, visceral arteries such as the renal and 
mesenteric arteries, the iliac artery and the sub-clavian artery. 

20 In another embodiment, the implant may be pre-shaped such that it first 

within an aneurysmal sac of a patient In this manner, an image may be made of the 
aneurysm (i.e. by ultrasound) and the implant custom to fit securely within the 
aneurysm. 

In a further embodiment, the implant is made from a plurality of separate 
25 portions. It is envisaged that this embodiment could be used in the case where an 
aneurysm span the bifurcation of an artery, for example, the aorta-iliac junction. In 
such a cases, a first portion of the implant could be positioned in the aortic region of 
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the aneurysmal sac and a second portion positioned in the iliac region of the 
aneurysmal sac, inferior the bifurcation of the aorta. 

In one embodiment of the second and fourth aspects of the present invention, 
the tubular graft body of the intraluminal device is preferably formed of a thin 

5 biocompatible material such as Dacron™ or polytetrafluoroethylene (PTFE). The 
tuber material is preferably crimped along its length to increase the device's 
flexibility, however uncrimped material may be used in suitable circumstances. 

In addition, in a further prefened embodiment the tubular graft body of the 
second and fourth aspects of the invention includes a stent or a series of spaced apart 

1 0 stents which forms a framework to which may be attached an endoluminal graft. 
The framework of the tubular graft body may be circumferentially reinforced along 
its length by a plurality of separate, spaced-apart, malleable wires. Each of such 
wires can have a generally closed sinusoidal or zigzag shape. The wires are 
preferable formed of stainless steel or another metal of a plastic, which is malleable 

15 and is biocompatible. Each wire is preferably woven into the fabric of the device 
body to integrate the body and the reinforcing wires. This prevents any possibility 
of the wire reinforcement separating from the device body during introduction of the 
tubular graft body or throughout its life. If the tubular graft body is of a woven 
material the wires may be interwoven with the tubular graft body after manufacture. 

20 If the tubular graft body is not woven but is knitted or of an impervious sheet 

material then the wires may be threaded through suitable holes formed in the tubular 
graft body. Alternatively the stent or stents may be continuous and may be on the 
radially inner of the radially outer side of the graft wall. 

In a still further embodiment of the second and fourth aspects, the tubular 

25 graft body is typically substantially of constant diameter along its length, that is, it is 
substantially cylindrical or may in some instances be frusto-conical in shape with a 
diameter that increases or decreases along the length of the device. 
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In another embodiment, the device of aspects two and four of the invention is 
adapted to bridge the aneurysm that extends up to or slightly beyond an arterial 
bifurcation. In such a case the device includes a tubular graft body which has a 
bifurcation at its downstream end, a so-called :trouser graft", and may be placed 

5 wholly within the primary artery. A supplemental graft may then be introduced 
through subsidiary arteries and overlapped with the lumen of the bifurcated part of 
the primary graft. In the cases of an aneurysm in the aorta, for instance, that 
extended into each of the common iliac arteries the primary graft would be placed in 
the aorta. Supplemental grafts which dock with the bifurcated end of the primary 

1 0 graft would then be inserted through each of the common iliac arteries. 



Brief Description of the Drawings 

Herein after by way of example is a preferred embodiment of the present 
invention with reference to the accompanying drawings, in which: 
1 5 Figure 1 is a longitudinal section view of an aortic aneurysm within which 

one embodiment of the present invention has been inserted 

Figure 2 is a diagrammatic partially cut away ventral view of a patient with 
an aortic aneurysm which has been bridged by one embodiment of the present 
invention. 

20 Figure 3 is a diagrammatic view of an aneurysm located in the region of the 

bifurcation of the aorta, the aneurysm having been bridged by one embodiment of 
the present invention. 

Best Mode of Carryine out the Invention 

25 An implant of the present invention is generally shown as 10 in the drawings. 

The implant 10 is adapted for insertion transfemorally with an intraluminal graft 1 1 . 
It is to be understood, however, that the implant 10 may also be inserted 
independently of the intraluminal graft 11. 
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As is shown in Figure 2, the aorta 12 bifurcates to form the common iliac 
arteries 13 which subsequently divide into the external 14 and internal 15 iliac 
arteries, the external iliac artery 14 eventually becoming the femoral artery 16. The 
aortic aneurysm is located between the renal arteries 17 and the junctions of the 
bifurcation of the aorta 12 into the common iliac arteries 13. 

In the embodiment of the invention depicted in the drawings, the implant 10 
is attached to an mtraluminal graft 1 1 along a substantial portion of the length of the 
intraluminal graft 11. Both the implant and the mtraluminal graft are packaged into 
a catheter (not shown) and introduced into one of the femoral arteries 16. Once the 
catheter is located approximately which its proximal end in the aorta 12, the implant 
10 and intraluminal graft 11 are ejected from the catheter and expanded so that each 
end 18 and 19 of the intraluminal graft is in intimate contact around its full periphery 
with the aorta 12 and the implant 10 expands to substantially fill the aneurysmal sac 
21. 

In the embodiment of the invention depicted in Figure 3, the implant 10 
comprises three individual segments. This embodiment is adapted such that it may 
be used in respect of an aneurysm spanning the area of the aorta 12 that bifurcates to 
form the common iliac arteries 13. The portions of the implant may be attached to 
an mtraluminal graft 1 1 of may be inserted into the distinct areas of the aneurysm 
separately. 

It will be appreciated by persons skilled in the art of numerous variations 
and/or modification may be made to the invention as shown in the specific 
embodiments without departing from the spirit or scope of the invention as broadly 
described. The present embodiments are, therefore, to be considered in all respects 
as illustrative and non-restrictive. 
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In The Claims: 



1 . An endovascular implant adapted to be inserted into a vessel of a patient 
suffering from aneurysmal disease, the implant being expandable such that when 
5 positioned within the vessel it substantially fills the aneurysmal disease, the implant 
being expandable such that when positioned within the vessel it substantially fills 
the aneurysmal sac of the vessel and having a surface, the surface being adapted to 
abut with an intraluminal graft inserted into the vessel. 

10 2. Implant as defined in claim 1 , further comprising: 

a tubular wall surrounding an internal passage, the passage being adapted to receive 
an intraluminal graft inserted therein. 



3. Implant as defined in claim 1, further comprising: 
15 a tubular graft body having a length and a first and at least second end and an 

implant disposed around at least a portion of the tubular body wherein when in situ, 
the implant expands to substantially fill the aneurysmal sac of the vessel in which 
the device is placed. 

20 4. Implant as defined in claim 3, wherein said implant is attached to a portion of 
the tubular graft body. 

5. A method for positioning an implant in a vessel of a patient suffering from 
aneurysmal disease, the implant having a tubular wall surrounding an internal 
25 passage, the method including the steps of introducing a catheter into the vessel, 
causing the implant to be moved through the catheter in a compressed state until it 
extends into the vessel from the proximal end of the catheter wherein when extended 
from the proximal end of the catheter, the implant moves from its compressed state 
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to an expanded state within the vessel such that the implant expands to substantially 
fill the aneurysmal sac of the vessel in which it is disposed. 

6. Method as defined in claim 5, wherein the walls of the intraluminal device 

5 may be inserted into the vessel as a first step and the implant inserted thereafter such 
that the implant is positioned external the intraluminal device, the implant expanding 
to fill the aneurysmal sac within which it is disposed 

7. A method for positioning an intraluminal device within the vessel of a 
1 0 patient suffering from aneurysmal disease wherein the intraluminal graft body 

includes a tubular graft body having a length and a first and at least second end and 
an implant disposed around at least a portion of the wall of the tubular graft body, 
the method comprising: 
introducing a catheter into the vessel, 

15 causing the intraluminal device to be moved through the catheter in a vessel, in a 
compressed state until it extends from the proximal end of the catheter wherein 
when extended from the proximal end of the catheter, the intraluminal device moves 
from its compressed state to an expanded state such that the implant expands to 
substantially fill the aneurysmal sac of the vessel in which the intraluminal device is 

20 disposed 

8. Implant as defined in claim 1, further comprising: 

at least a portion of the material of the implant being naturally resilient such that it 
will spring back into shape as soon as a compressive pressure has been removed. 



25 



9. Implant as defined in claim 8, further comprising a foam or sponge material. 



1 0. Implant as defined in claim 8, further comprising a polymer sponge. 
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1 1 . Implant as defined in claim 8, further comprising at least one naturally 
resilient material selected from the group consisting of those having an 
expansion ratio of from 

5 about 1.5:1 to about 50:1. 

12. Implant as defined in claim 8, further comprising at least one bio-compatible 
resorbable material selected from the group consisting of resorbable polymers, 
polycaibonate/polyurethane composite foams and sponge material. 

13. Implant as defined in claim 8, consisting essentially of polyurethane . 

14. Implant as defined in claim 8, whereby said implant is inflatable such that it 
is inserted in its deflated configuration and in situ within the vessel in which it is 

1 5 disposed, fluid may be pumped into the implant such that it takes on its inflated 
configuration. 

15. Implant as defined in claim 8, wherein said implant is made from an 
injectable material such as injectable foam. 

20 

16. Implant as defined in claim 15, effective for use in instances where an 
aneurysm has burst such that it takes on the shape of the aneurysm before it burst. 

1 7. Implant as defined in claim 1 6, wherein the implant is made from a material 
25 adapted to harden when in situ within the vessel whereby an intraluminal device 

may be inserted internal the implant and pushed through the hardening material. 
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1 8. Implant as defined in claim 8, further comprising metallic wire or wireforms 
wherein for non-resorbable tubular members said wires are a permanent part of the 
implant. 

5 19. Implant as defined in claim 1 8, further comprising Nitinol or another 
material that will change shape at the temperature of blood whereby said change 
shape such that when positioned within a vessel of a patient, the implant expands 
into and substantially fills an aneuyismal sac of a vessel within which it is disposed. 

10 20. Implant as defined in claim 1 8, further comprising material of the implant 
being pre-treated with a suitable bioactive, pharmacological or genetically active 
material to enhance aneurysmal thrombosis, cellular reaction and adhesion to the 
intraluminal graft fibrosis or hardening within the aneurysmal sac. 

V 

15 21 . Implant as defined in claim 18, further comprising at least a biodegradable 
polymer with thrombogenic properties. 

22. Implant as defined in claim 2 1 , effective for use with at least one aneurysm 
selected from the group consisting of aortic aneurysms, aneurysms of the femoral 
artery, the popliteal artery, the thoracic segment of the aorta, visceral arteries such as 

20 the renal and mesenteric arteries, the iliac artery and the sub-clavian artery. 

23. Implant as defined in claim 22, whereby said implant is pre-shaped such that 
it first within an aneurysmal sac of an image may be made of the aneurysm (i.e. by 
ultrasound) and the implant custom to fit securely within the aneurysm. 

25 

24. Implant as defined in claim 23, wherein said implant is made from a 
plurality of separate portions. 
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25. Implant as defined in claim 24, formed of at least one thin biocompatible 
material sleected from the group consisting of Dacron™ and 
polytetrafluoroethylene (PTFE) and is preferably crimped along its length to 
increase the device's flexibility. 
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